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The effects of combined chemical treatments on the mechanical properties of three 
grades of sisal 
ABSTRACT 
Different grades of sisal fibres (S3, STOW, and SUG) were immersed in five different 
treatment solutions: sodium hydroxide (NaOH) for 24 h; silane for 24 h; and NaOH followed 
by silane for 6, 12, and 24 h. The treated fibres were tested for bonding strength using the 
micro-droplet method. It was established that NaOH and silane treatments improved bonding 
strength with the unsaturated polyester resin that was used. However, it can be concluded that 
NaOH followed by silane (each for 6 h) produced the highest bonding strength compared 
with the other combined treatments. This is most likely because of fibre erosion caused by the 
chemicals in the other treatments, which causes fibres to lose the ability to bond with the 
resin. Fibres treated with silane had the highest bonding strength. The tensile mechanical 
properties, characterised using the single-fibre test method according to the ASTM standard 
C1557-03 (2008), showed that the NaOH treatment improved ultimate tensile strength, while 
the silane treatment decreased ultimate tensile strength for all sisal grades. Nevertheless, the 
ultimate tensile strength was reduced when the duration of the combined treatments was 
increased. The highest results for the mechanical properties were obtained from the combined 
treatments of NaOH followed by silane (each for 6 h). 
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